Mold specific quantitative PCR (MSQPCR) was used to measure the concentrations of the 36 mold species in indoor and outdoor air samples that were taken simultaneously for 48 h in and around 17 homes in Cincinnati, Ohio. The total spore concentrations of 353 per m 3 of indoor air and 827 per m 3 of outdoor air samples were significantly different (p ≤ 0.05). However, only the concentrations of Aspergillus penicillioides, Cladosporium cladosporioides types 1 and 2 and Cladosporium herbarum were correlated in indoor and outdoor air samples (p-value ≤0.05 and sufficient data for estimate and absolute value rho estimate ≥0.5). These results suggest that interpretation of the meaning of short-term (b 48 h) mold measurements in indoor and outdoor air samples must be made with caution.
Introduction
One common procedure used to determine if a building has an abnormal mold condition is the comparison of indoor and outdoor mold concentrations in air samples (Gots et al., 2003) . Often the comparison is based on the ratio of the total number of spores, or totals for a few genera, quantified by either spore counting or culturing on one or two media. These methods, however, ignore three basic problems. First, not all species grow on the same media and/or at the same rate. Second, not identifying molds at the species level reduces the relevance of mold diversity. Third, air sampling times are usually short, often less than 5 min, because of overgrowth on culture plates or masking in spore traps. In this study, longer sampling times and a DNA-based method for identifying and quantifying species of molds were tested to examine the relationship between indoor and outdoor mold populations in air samples.
Materials and methods

Selection of homes
Seventeen homes were selected as part of the Cincinnati Childhood Allergy and Air Pollution Study (Ryan et al., 2005) . The homes were inspected for visible mold/water damage and classified groups: 1) no mold or water damage, 2) minor mold or water damage, and 3) major mold damage (Cho et al., 2006) . Among the seventeen homes, six had no mold or water damage and eleven had minor mold-water damage that appeared as visible signs of water and /or mold damage b 0.2 m 2 , moldy odor or water mold damage history reported by the occupants (Cho et al., 2006) . The homes were built between 1928 and 1998. Sixteen homes had central air conditioning. Fibrous HVAC filters were used in seven homes and an electrostatic filter in four homes. No filters were found in the other homes.
Indoor air and outdoor air sample collection
All homes were sampled in the March to May period of 2003. Indoor and outdoor air samples were taken simultaneously using Button Personal Inhalable Aerosol Samplers (SKC Inc., Eighty Four, PA) loaded with 25 mm polycarbonate filters (1 µm pore size, Osmonics Inc., Minnetonka, MN, USA). Each sampling device was operated at a sampling flow rate of 4 l per min, which was maintained by a small vacuum pump (Model 224-PCXR4; SKC Inc.) and the flow rate verified with dryCal ® DC-Lite Calibrator (Bios International Corporation, Butler, NJ, USA) before and after each 48-h measurement. The outdoor samplers were fixed on a tripod with a rain shield at a height of 1.5 m. Each indoor sampler was placed in the room with the sampler pumps housed inside a noise-insulated enclosure. The residents stayed at home and carried-on with their normal activities.
Mold specific quantitative PCR (MSQPCR) analysis of air samples
Methods have been reported previously for extracting DNA and performing MSQPCR analyses (Haugland et al., 2002; Brinkman et al., 2003; Haugland et al., 2004) . All primer and probe sequences, as well as known species comprising the assay groups, were published at the website: http://www.epa.gov/microbes/ moldtech.htm.
Statistical analyses
Mold concentration data having a minimum detection limit of 1 cell per m 3 for air samples were treated as left-censored data with appropriate statistical methods applied (Helsel, 2005) . Procedurally, non-detections were set at 1/2 the limit of detection (LOD). Thus, nondetections were given equal and lowest rank for nonparametric rank-based analyses (Helsel, 2005) . The Wilcoxon Signed Rank Test was used for comparisons of mold spore concentrations between paired samples taken at each of the seventeen homes with p-values adjusted for multiple comparisons using the method of Benjamini and Hochberg (1995) . Correlation between mold species in the different sample types was tested using the rank based Spearman's Rho test. An agreement ratio reflecting the number of identical 
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species isolated from both of two sample types and relative to the total number of species identified in both sample types was calculated by equation R = 2W / (A + B),where W = number of species both samples have in common, A = total number of species in sample 1 and B = total number of species in sample 2. Statistical analyses were performed using SAS (SAS Institute Inc., Cary, NC) and the R Software environment for statistical computing and graphics (http://www.r-project. org/). Table 1 shows the average concentrations of the 36 mold species measured by MSQPCR in the indoor (I) or outdoor (O) air samples. The total spore concentrations of 353 per m 3 of indoor air and 827 per m 3 of outdoor air samples were significantly different (p ≤ 0.05).
Results
Comparison of the concentration of specific molds in indoor and outdoor air samples showed that many were statistically significantly different in concentrations 
